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sin^d# Ms^^ ^^i^ ^ 



^DH^Ai Dial 7\m\ ^^M^i »4^S^aU A^§^h^ ^o| ^ah^oIcK 

SnCI2B| wAh^-§oHo^ ^^a|*h * pdC12=^^S°H(^| ^x^iaimo^A^i Pd# ¥NI S^^Ai^pHu^ Sn^^ Pd» 
m^t} M^o|H§°H(^| °|SH Pd» gA|A|?|^ HhHHoi A^§HM 2>cK o|# a^HuH^ Sn# A^§^h^ ^^m\M ^ 

£M Si^K^^ 59-52701, 60-181294, ^7^^ 61-194183 Si 3-44149). H 

BiL-K 0| ^0\\ U^EM ol - ^B[?H^gXl|# 7|nK^| ^<Mm\ m^^A\7\JlX[ O^D | M g L-^ C^l ^A| 

§X1| ^(^|Ai^ 7^=^^^Sm*^0| 7H°| ^CHL-PI C^gi, CHY^Ol HiDi^ ^A^^PI [[^ ^(^| °H o | g^o| 0| tt^ ^ 

C^L nEi*h^B[?HMg^1|7h?^°1gAK^| ^'Umi ii3^0ii o|o| ^;;||o| ^go| 0]^7\ IL^^OW, 9^^]^ E^A| 

^ ^iig& sisi^K oi iL^^o\\, ^\^^m ^m^^ ?^^y\7[ s°io]i ±^^^m ^nm ^ spi kh^c^l ^^ss 
(^iAio| ^nyoi ^i^^oi M^^3pii ^^^s ^ sicK oi ^i^^Ai ^ssHi^^^# ^°dm\ 

^ ^o| c^Ei^icK o| iL^^o\\ i^ei^a|sei(^|s| ^SsHi^^, s°i# M^h^^Ahom iE^^il & ^^^^?Fb|°h(^| o|sy 
s°i# 7HS71I a^H^Hol SAHi iH^hoiAU Si^K ^^^*1|o]|°| A^a|o||AH£, #Bfl°| ohn|in.^Bh?HMg^-ll S! oil 
^Aj^Bh^HMgxil^ s°i(^|H| ^^o\ ^7\ ttH^oil, Aia|oH°| sdH# £^s!s| ?|fc^A|?i ?HMg^-ll» ^^^S 

□JC^j YS[A|^ *, 7^a^i^K)^ 7h^^SH^l^A|?|X| ^OD^ oh£|oHch. 
711 A|] 

^ fe^S^h^, o^|°| a^th A^-*^ ^xii^ol A^j :;i|^^o|$2h ^t^*|| S^7|^# 7m -ysPHMg^il^Ai 

(1) ^i^^oi-g2h ^m\m s^^h^ ^h^i oh#7ii ^msn oii^Ai^BhTii g^l^g2^s| uhgoii °isi] 

^ i&^hoi ^A^s^- Sx^alxi 

(2) ^I^^Oj^IL^ ^J^t[^ Oh^Tll Shmgih OII^AI^BFTII SF&g2^£| £|SH ^C^ 

a U^^immi^ sedTi^alth K|£^g# ^l^^o|g# S°H 7:^a|& *, -^SsHS^^h^ 5!# 

(3) 4^71 (2n sic^At oh#7ii shmsoj o|n|cF#^oi Tim ^^^^ 

(4) ^^y\ {2)0\\ SlOlAi, :;l|^^o|^0| ^a^ol^oj ^# ^3°^ 

(5) ^^y\ (2)011 SiolAH, -^SsHS^ol ^ EE^ M^oj ^go^ g^^oil ^^th ^o|ch. 
[fe^Si#^A|3h7| ^Ithsi^al gEH] 

^m*ii s^m ^ si^ 4^7! ^^^7|# 7m u^^immi^M, ^\^^o\^ii\ ^nM\m si^ 

^oj ohujcK (^I^A|^B[7i| g^*^g^A^^^ -^AhuHoll o]|^A|7|ah o^^a|^17|# 7^ ^h^gojai, <U^l^ 

°^ r -^a|A|^A|^^go^^A|^B[# JtmuWn}, 0|0|| X-|| t^Hj ^ ^Oj O^Uj Oh^Tij C^l ^Aj ^ B[7i| 

^gi^Hj Hhgo^ ^c^^ ^^h7iMg^il Ah*||^ 0|n| gA|o|cK oil* ^7HS6-256358S gMc^j OjnjchM 



g^Ol i^^hOi ^°|°| =^S°Ho^ *^ - oi^K Ett}, §SH& S 

iB| ^7^1^ ^^^Pil Si^K Ohn|i^B[ ^o| i^Hpl c^BiSi^ 

0| 7fe^^cK A^^l ?|^^o^Ai^, -^SSHi^^il^^YEH ^\^^m S?dO|| A{gA|^ [[^£1 

oil^Eil s_ ^alohnlH, Ma|o|n|H Sj Mah^^^H^; SS, ^° goo|| [c^a^ ^a|i7|^7;H ^ 

°^ ^^^hS o|I^A|=^x| ^^^^ -o| = ; Si ?||o|ttl» #s| L^^^ ^^^So\\ 

^ Si^le}, iilt^Se Si?-l|0|ttl si 7|Eh uh^x-lplnh Sejg ^ ^^^*||» i^ehO^ ^ 

s| ^A|#^ oicK o|Bjth^^^*||^AH^, ^a|u|H, o|S^g^sa|^0!^^^ •^i^^^□^nL^I^^^^ ^ 

sic^^^ □hoi?h*Biioia, ^am^, ^^h^^^, e^ihb^^^ 

^SSHi^^h^ U^ah O^^Til TOS2h0ll^A|^B[7i| S^*^g^^°| ah§Ay^g<^ 

^ o| ^l^ho^, g, Djliohg^ oill^^M, 2-^s&-&, oHI^, 

c^ll^^alM, Ma|(^|a^^a|^o|u^ o|## §dH ^^^gnHoil gsHS =^ Si^K 

qmM^, ^A|^^a|U^ ^EiA| ^I^SSSgth ^Oll §dH» S^^AI^I^ g^hunol ^a>^0|A|n}, OlOll ^^E]^ 

ohMcK ^°Jm\ ^^^a|?|^ g^So|?j HjcK E£*K ^^^*^|o]| cHsHAi^, SJA|x^a| * § 

Tiialuh^ §°H#o| ^BF^Hgsjxii ^iEt o|(^| egg ^dBoFu|x|nh, iJuh^Ho^ 0.001 ~iOgst%o| ^ggoicK 
0.001 #^^% □l°^a| a^, st?io\\ ^^^^^ ?iMiJ^lll,to| L^^o^Api -^\^], ^nm ^^l oigcK 10 

#^^%» Y^^^^OI A|L.^^|71| S^OhZd^^^PI (^i!7-|uK gSOl iJOiupi ^|i?-|^cK it□1^^B| ^(^1 

60~120"C^ 10-60^Z} 7m7i^^^ ^o| d^B^^^^c^ 

® ni^ SI ^771 S ^SSH ^^gs| q\KO\\ 

CuS04.5H20 0.04~0.06S/1 



EDTA.2Na 0.04~0.12S/1 



HCHO(37%) 0.08~0.5S/1 



pH 12-12.5 



£^ Si 70~90°C 

CuS04.5H20 12.5~14.5g/1 
HCHO(37%) 20-25 g/1 

25-40 g/1 
pH 12.2-12.5 

Si 20~30°C 
@ iSt^-y^°^Ai ^^isii Ni £^ i^gal qifioil 
l^A^u|^ 20-22 g/1 

25-30 g/1 
^^ii|S^^^ 2-3 g/1 
x^o^'^^^u^E§ 20-22g/1 
pH 4.5-5.5 

Si 80-90°C 

ShAhul^ 24-26 g/1 
nl^ojAhu^Eg 48-52 g/1 
:^Foh°J>4i-^Eg 24-26 g/1 

pH 10-11 

i^ Si 55~65°C 

^ ^^ss, ^^s siM# asigom seiAK)ii ^ssHi^oii o|sH ^^i^3h^ gj-ia SI n 

- 4 - 



^o| ^c[. 



Eaifl|SA|^a[i^o| ^5 uhgAy^g^ M^^immim oa^^^% m^i} 2-^^t^■& A^g^^oi 500 RPM° 

^ ^Hiy^ig^^wcK n *, 0| nh§ 105°C(^|Ai 30^Z} Zii^FS^K Pd#^^h°^ CG-535A(#^^1 bl^ fli # 
MB^|o|Ei(^)xi|)(^| ^^o^ 1^^^ *^ 1^01^=^= ^MOOml^ ^Mmoi 105°CC^|Ai 30^Z} Zd^^FOi S. 

Sjc^l ^1^^°^ #^^^A^a|# iH3h«cK c[^o\\ ^^isHMli^?^ 7N(ys mi#MBi|o|ij 

E^|o|io^| u|a|i ^o\ ^o| s!-oJ£|ohc|. 



u|Jiioil 1 



1mm£| #aho|H^a|nh# oh^ha|#x|QH ^^a|t!- ^, sedo|| ?HMg^-ll*-ja|3hx| ^ji pd^i-^^i-qH CG-535A 
^ 1^^} Sj^lS!" ^, #01^^ °t 100ml^ ^Ail^hni 105°C0||AH ao^Z} ^^^hoj ^a|nhanjo|| 7|^^o 

^ a^hS'^h. i^h^oii ^a|nh§ ^SSHMIS^?!! M^^ 7N §o|| 80°c^ 4^Z} S^l^hSi^K 



HlJUoil 2 



Imm^^l #a^o|H^a|Hhg 1-S|-=^^4:A^ ^^4sf|-qH(§5i.^4;Ah I00ml/L, ^liM O0ml/L)o]| 25°Coi|Ai 10^Z} 
SA|S,^o^^A^ ^ojc^l 7:^a|•^ S^cK 0| ^a|Eh4 ok^^a|lJ-x|qHo^ x^a|S^^l, Pd#^i^h'^ CG-535AO|| 

rysh7:ia|» g^^wcK c[^o\\ ^^sHMIs^oh 7N #o|| 80°c^ 4^z} S^l^hS^K °S 



Hlmoil 3 



1mms| #aho|H^a|nh§ o^^^a|#x|QH ^^al^i- o| ^E.\^^&°i^^o\\ o[n\h^MB^^^^^xM kbm-903(^ 

CH|*S^S,^go^(^)x^| r -ohnli^^^g Ea|[}1|^A|^ah)# 0.4§ir% 2-^St^■&S?^# A^§^M 500 RPM° 

^ ^ii|y5iiiuh«cK n 0| Hh# 105°COl|Ai 30^Z} Zii^l-S^K S& Pd#^Sh?^ GG-535A01I ^^o^ 1 ^Z} 
SJ^It.^ i^o|-&4^ °M00ml°^ 4^Ai|3hnii05°Co||AH 30^ ZdiShai ^a|t^se^o|| ^|^^o^ #^Shxia|# 
c|.^o|| ^5!sHMl£^5!| 7N ^011 80°C^ 4^Z} Sj^l^h^i^h. -^SlsHMlS^e ^a|nho| ^Y^loil ^ 



b|jiioi| 4 SI 5 



?HMg^il KBM-903# 0.4§g% Zl lOuH^ S!" 4§^%(h| JilOII 5)» SSHt!" ^'Hl^^hS'^K "1^011 32^ 

□ ^t^7W^ 3hol ^|^^#^gh7:^a|» ath ^, ■^SSHM1£^# soil aeh^ch. -^SsHS^e 2>t^ H 



^A|Oi| 2 



nil^ SS(-feh#?i; '^ho|cHi^)# 2-^st^#^ol|A^ 5^z} ^^H|-Ai|§3|-o^ #^1 x-l a| t!- 105°co||ah io^z} 

^^^5^«DK Ch^Oll 0| SS# 0|n|ch^2h -^a|A|^A|H^SEa|0||SA|^Bh2ho| Hhg^^goj ^Bh7H=g 
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CG-535A(^l 1^^} ^, #o|^^^ ^Ail^h^l 105°CO||AH 1 o^Z} Zii^hOl lEll^ge ^ojoll ^|^^o 

^ ly^hSi^h. i^h^oll ^SsH^t^?!! KC-500 (ys [HI#MBl|0|i!(^)x-||)#0|| 72°C^ 20^^} S^I^FS 

^A|01| 3 



^B|i7|^AH#7m (^I^A|-x|:g^nh(nh^A|Eh0!5i(^)Xi| FR-4(^|Ai ^# 

H|SH 1^^} gA|*h * l05°C(^|Ai >!i3h«cK c^^oil 0| Pd#^gh°H CG-535A(^I ^ 

1^^} gA|*h #0|^^^ ^Ailuhi 105°C(H|Ai 60^^} Zdi^hOi S°Joi| ^l^^o^ #^g^A^a|# 

a^hs^K oi ^sthg ^^m^m^^°A M^^yNgoii 8o°c^2^z} sjA|*h *chk ^sjsHMii^^^oi ^sthc^i 
^°dm\ M^^w. ^t}, ^mm^m ^ssh^s^^h kc-soooii 7o°c^ so^^j 

gxi^hed, ^oi sejoii ^^3h7ii M^t[<^c[. 

Hl^oil 6 

^A|oii f^M*} f^^\^y\^nm o\mM^^\^9^nm 2-^^t^-& $&°^oii dis^oi «Ahg ^^^^ 
o^□|i^^^?^Mg^^l kbm-903# o.4§^to/^ gsHa°^^i i -^} ^A|*h * io5°c^ eo^^j zd^ 

^hS^K Pd#^sp_H CG-535A(^l ^^o^ i^o|^=^^ =^Ai|^hi 105°C(^|Ai 60^^} 

a°jcHi ^i^^o^ oi t^# ^^m^m^^°A 7n 8o°c^ 2^^} 

SA|& ^, ^SsHMlt^^^ol Eh^l sedsl °t 80% S£ ^S&4K>I| ^<^m\ ^S^h^i^h. 

^A|Oi| 4 



^M.5mm ^^J2^\ ffa|H|H 20g» o|D|ch#4 T -^a|A|s|A| ix^ap^l|jp|cH|SA|^B[4o| ^h^^^^m?! SsH 
^ 0.08gg t.^^f& 50mlH| 2-I££^n^§ goNc^i i ^^J gA|c^h«cK qng o^^^^h ^ 105"CO]|Ai 30^^} 

a^eh^cK 0| ^fa|b|H» Pd#^^^P-^ CG-535AC^I U^SlsL^^Z} ^, o| #AHgp_Hg oinmjl Z^^ sOmI 

£| i^o|-&4^^ ^Mmjii05°Co\\Ai 30-^^} lysho^ ^a|td|H sedoil 71^^°^ #^ s^xi a| sh« cK o| ^a|b| 
H» ^SsllMlt^eH Ms^ 7N §011 80°c^ 4^Z} Sj^lth ^ ^SsHMls^ol td|H S*l|edo|| ^^^hTil 

bljno^i 7 

^M.5mm ^a|b|H# ohn|i^^B[?HMi!^il KBM-903» 0A^^^% &^&50mlH| 2-^^t^SS°-^(^l 1 

gA|^h«cK QH# oii^*h * 105°C(^|Ai 30^Z} Zii^ra^K 0| ^a|b|H# Pd#^^P-^ CG-535A 50mN ^ 

1^^} ^A|*h o| #^gh°H# Oinmjl L-\^ 50mlB| #0|$^^ ^MmJl ^05°CO\\A-\ 30^^} ZHi# 
^a|b|H ssdoil #^^h*^a|3h5JcK o| ^a|td|H» ^SsHMIS^oh 7N §oj| 80°c^ 4^^} 

SAith * ^SsHMls^^^e %^ 30% o|Aho| tdii^g td|Hsed# ^'yU HlHsSoii ^#3h«cK 

^A|0^| 5 



SS^A^^a 50D^o|H^°| o|lhghsa|-Eii^^^25g#o|n|c^^i^ T -^a|A|^A|^^g Ea|^|SA|^B[i^o| 

0.1g» SsH& SOminl 2-^^t^SS°Ho]| ^^o^ 10^^} ^"h^hS^K SdH"^ 2-^^ 
§^ ^-ll^iEh ^ olShghgai^DH -^^g i05°coi|AH eo^^J Zd^^hS^K o| oi^g^sai Pd#^gP-^ 
GG-535A 50ml(^l 20^^} JH^h^ ^, o| #^ghoH# (Hm\y^^^ n 50mis| ^^o|^-^ -Ail^h ^ 

io5°c(^iAd 60^^} zdi* m^oi ^^'n sedoii #^s^A^a|u^«cK oi o\m^s^\^'^^%'m ^^m^ 

i^°H KC-500# M^^Oi 72°CCH|Ai ly^hSJi^h. 1 §^^%H| ^SSlJ§i^o|| °|SH ^^^*|| sSo|| 



ulJaoil 8 



S^ojXh^^ 50o[0\B.^°\ O|lhghSa|H0!^^^# Pd#^ghqH CG-535A 50mlo|| 20^Z} JH^t}: ^, 0| # 

o^m\ym:ii somisi #01^=^^ ^ io5°coiiah eo^^j m^o^ ^'UM 

^ %^'^mW[33i^[. o| o|S^g^sa|^0!^^^# ^SsH^t^?!! KC-500# A^§u^o^ 72°C0||AH a^hS^I'^K 



^A|Oi| 6 



y-g-a^yS^ 0.29* SSHtMOOmlsl 2-i^5h#S°!|o|| ^^o^ 1 0^Z} JUSi-ehS ch. §dH°J 2-iS 

^^^il^Htl- ^ 105°CO||AH 30^Z} a^^h«cK o| {4ghnhZlb||^^^^# Pd#^ghQH CG-535A 100mlo|| 
°^ 20^Z} JHy-S!" ^, o| #^ghoH# 0l2h7:-||7H3hni 100mis| #o|^^^ ^ 105°CO||aH 30^Z} S^l- 

Oi SedOll ^i^l^^o^ #^^hA-ja|3h«ch. 0| ^4ghnhZlMI^^^^# ^SSH^S^?!! KC-500# A^§e^O^ 72°C 



S^^^h^a 100nhO|a^S| 5!^^^^^^ 25g# 2-0||l-4-[illlO|n|ch#2Kr -^a|A|^A|i^gEa|Dj|^A|^Bh 
y|-§^^g°J U?^9-\m^n 0.1g» SSHS!" 50mis| o||e!-#§qho|| ^^o^ io^Z} JUSi-^hS'^h. S°H^ 2- 
§^ ^-II^HS!- ^ 105°CO||AH 30^Z} o| Pd#^^h?!! CG-535A 100mlo|| 

^^o^ 20^^} M^t} ^, 0| #^ahoH§ ol2W|7H3hni 50mlS| #01^^^ ^AilS- 105°CO||AH 30^Z} ^|- 

sejoii qi|^^o^ #^sl-7:^a|3^«c^. oi ^ssh^s^?!! kg-5oo# A^§3^o^ 72°coiiah 

» ly^hsji^h. 6 ^ssH^s^oii °isH Km\ ^^t} s^m ^ sisii^h. BEtK ^A^u^7^| 

fl^^tt-r^^hS!- ^SsHMl£^?!j 7N §011 80°CO||AH 4^^} Sjxiuhed, -^SsHMlS^^^ol 

^ °S sedoil ^^3h7i| ^^^*||°| ^o| ^^oilAH sl^o^ Ml^ SFSoI a# ^ sioH 



^A|0^| 8 



SSS^h^S 70nho|a^°| SiC^^^ 8g« o|n|ch#2Kr -^a|A|^A|i^gEa|Dj|SA|^sh2^o| uhgAy^yS^ 
0.2g# SSHS- 100mis| Dj| e!-#§oho|| ^§o^ io^Z} -gDHoJ §^ x-||7H*!- ^ 

105°COJ|AH 30^Z} 0| SiC^^^# Pd#^^h?!! CG-535A I00mlo|| 20^^} iiiy-S!- 0| 

ojah^hni I00mis| #o|^^^ ^ 105°Co||ah 30^Z} m^W ^"^M sedo|| qi|^^o^ 

x-jaish^ch. o| SiC^^^# ^SsH^S^?!! KC-500# M^t[o^ 72°C0||ah Sshwch. EhA| 1#^%S| ^SsH§ 

£^0|| slsH ^^^*|| Km\ ^^t!" S^S- ^ Sini, -^^^e SFStl- ^^2.\ SiC & 



bljnoil 9 



S^°jA|-^g 70n^o|H^B| SiC^^^ 50g# Pd#^^|-?5! CG-535A 100mloi| 20^^} JH^-^l-ni, 0| #^g|-°H 

# 0:|i^^|-ni 100 mlH| £1-01^=^-^ =^^Ai|*!- * l05°COl|Ai 30^^} Zdi» SSjoil ^1^^°^ #^^|-A^a| 

^hS^K o| SiC^^^S ^asH^i^?!! KC-500S M^^o^ 72°C0||ah a^hSt^K ^SslJ^i^^^* S. 

S^oil 4^ 2iA|°}, SiC^^^sl 20% o|A^§ q§ ^ o;[ohc|. 



^A|Oi| 9 



S^^A^^g 30n^O|H^B| thg^Al S5i^^^^ 50g# 2-Q\\^0\n\c[^ji\ 7 -^a|A|^A|^^g Ea|(^|SA|^B[i^o| 
uhgAy^g"^ U^^-im^H 0.2g# SSH&100m1H| m] E[-g§oH(^| ^^o^ 1 0^Z} ^^^^hS^K SdH"^ fli 
S# ^ 105°CO]|A^ 30^^} Ti^^'S.^l. c[^o\\ o| ^45^ ss^^^^# Pd#^g|-QH CG-535A 100mlo]| 

A-\ 20-^^} JHy-t!- ^, 0| #-yi;ho!j# 0l2.|-^hni 100mlH| #0|-g^^ ^M\t}: ^ 105°CCH|Ai 30-^^} Zd^l- S 



^A|Oi| 10 



0.02g# 250mis| Eh-&S°H(^| ^^o^ 10^^} ^&>^hS^K SdH"^ §^ ^ 

105°C(^|Ai 30^^} Zd^^hS^K o| -y# Pd#^sP-*i CG-535A 50mloj| 20^^} SJa|& o| #^gP-H# 0^ 

a^^hi 50ml£| #o|^^^ ^Aiith ^ i05°co||AH 30-&^} S^hoi a?^o]| 7|^^o^ #^^FAia|^racK 
o| Eili^x-il ^# ^SSHM1£^5!! 7N§o|| 80°C^ 4^Z} Sj^l^hSd, -^SsHMlS^^^ol U sedoil ^^ehTil 

AHS5K>1, 7|^sej# £FSS| acH ^o| sl^ol e\<^c[. 




im^hol =^^t[^ 



^^^-\mm^ s°jA^£ish ^i^^oi^# s°Ho^ Ti^aish ^, -^ssHs^^h^ ^# 



S^i,^3: 



